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INTRODUCTION

Background: Laryngotracheal stenosis as a late complication of prolonged
endotracheal intubation is a life-threatening event. In order to determine the
related risk factors for this complication, which may vary among different
countries, designing a valid questionnaire is necessary. The aim of this study
was to select the items and evaluate the face and content validities of a
questionnaire developed for assessment of risk factors of post-intubation
tracheal stenosis (PITS) in patients admitted in the intensive care unit.

Materials and Methods: A mixed method study design was used in four steps
in 2015, i.e,, 1) a literature review, 2) focus groups with five experts in the field,
3) consultations with intensive care unit (ICU) specialists and thoracic surgeons,
and 4) evaluation of content and face validity with 15 experts in a scientific
panel using two self-administered questionnaires. Content validity index (CVI)
was computed for individual items as well as the overall scale.

Results: We extracted the items from different sources of information. An initial
version of the 52-item questionnaire was developed and classified into four
domains including patient characteristics, intubation features, equipment-
drugs, and complications. The items with an excellent modified kappa were
included in the questionnaire. Five questions received more criticism instead of
support and were removed (Item-CVI<0.55, fair modified kappa). The ones
with an Item-CVI > 0.60 and a good modified kappa were revised, merged, or
retained. The new 43-item questionnaire found a scale-level CVI, averaging
(Scale-CVI/ Ave) of 0.91.

Conclusion: The PITS risk factors questionnaire was developed and validated
through item selection, expert opinions, and content validity index.
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stenosis (PITS) is the most common etiology for

Endotracheal intubation is performed in patients who
require mechanical ventilation. Tracheal stenosis, one of
the worst complications of prolonged intubation, is rare
but life-threatening with remarkable morbidities (1).
Although tracheal stenosis can occur following other
etiologies such as trauma, inflammatory disease, burns,

tumors, or idiopathic reasons (2), post-intubation tracheal

reconstructive airway surgeries (3).

During the period of intubation, the direct pressure of
the cuff and/or the tip of the tube on the mucosa and the
subsequent ischemia stimulate an inflammatory reaction,
leading to mucosal edema, granulation tissue formation,
fibrosis, cartilage destruction, and finally, tracheal stenosis

after extubation. Another mechanism could be direct



trauma subsequent to a forceful intubation of critically
injured patients by less experienced medical staff.

The incidence rate of PITS varies from country to
country due to various reasons, like the varying prevalence
of the etiological factors, expertise of pre-hospital
emergency medical staff, number of ICUs, the experience
of ICU staff with non-traumatic intubation, and the quality
of the equipment. It was estimated to be 4.6% in the United
Kingdom, and 20% in India (1, 3). In a prospective study by
Stauffer et al., it was reported to be 19 % (4).

There are numerous potential risk factors contributing
to PITS, such as cuff pressure, size of the tube in
proportion to the tracheal lumen, irritation from cuff
materials, age, sex, and bacterial infection (5, 6).

Other risk factors may include improper placement of
the endotracheal tube, long duration of intubation, the
severity of respiratory failure, and insufficient training of
the ICU staff for handling endotracheal tubes (7, 8). Volpi
et al. indicated that some underlying diseases like diabetes
mellitus, congestive heart failure, stroke, and tuberculosis
can enhance the probability of laryngeal injury (9).

Although most researchers consider cuff pressure to be
the main cause of tracheal stenosis (10), it may occur
despite using tubes with high volume-low pressure cuffs
(10).

The literature shows that 10% of the patients with PITS
may remain undiagnosed for over 10 years, or even be
wrongly treated for asthma (11). In a patient with a history
of intubation for over 24 hours and clinical manifestations
of airway obstruction (dyspnea, cough, stridor, wheezing),
PITS should be considered as a differential diagnosis (12,
13). The natural history of tracheal stenosis can be
modified by early diagnosis (1). To best of our knowledge,
there is no screening program for those patients who are
discharged from ICUs after prolonged intubation. Rigid
bronchoscopy and dilatation of the stenosis is the best
initial management and could be repeated several times as
required. However, the frequent hospital admissions and
general anesthesia lead to a significant physical,
psychological, and economic surcharge on both, the
patients and the health system. Ultimately, in most cases,
tracheal resection and reconstruction would be required

for optimal treatment (14).
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In Iran, traffic accidents constitute one of the most fatal
injuries. These occur commonly among the young
population (15). Our database for all patients with tracheal
diseases (Alborz database), which includes more than 2300
patients in the previous two decades (16-21), shows that
traffic accidents are the main cause of hospitalization and
intubation in most of our patients.

Previous study estimated a 65% increase in traffic
injuries in developing countries in the next 20 years (22).
Therefore, it can be inferred that the incidence rate of PITS
would become increasingly remarkable in developing
countries in the upcoming years. Consequently, the health
policies should also focus on preventive methods like
screening programs. To accomplish this goal, longitudinal
epidemiological studies should be conducted to determine
the risk factors of PITS and design a practical screening
program. To best of our knowledge, in spite of many
studies to determine the risk factors of PITS (23-27), there is
no valid questionnaire to fulfill the goal of prevention
measurement.

Several studies have emphasized on the content
validity of an instrument to decrease the measurement
errors, and improve the efficacy and appropriateness of the
captured data (28, 29). In the current study, we designed a
reliable questionnaire and then validated it through the
content validity index (CVI). This index measures the
adequacy of the selected items to represent the content that
the questionnaire is supposed to measure (29, 30). The
index was applied to estimate the risk factors of PITS in
adult patients with a history of prolonged endotracheal
intubation.

The aim of this study was to select the items and
evaluate the face and content validities of a questionnaire
developed for assessment of risk factors of post-intubation
tracheal stenosis (PITS) in patients admitted in the

intensive care unit.

MATERIALS AND METHODS
Study design

A mixed method study design was chosen to develop a
questionnaire for assessment of the risk factors of PITS at

the Tracheal Diseases Research Center in 2015.
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Literature review

A review of the literature was performed to find any
validated instrument for tracheal stenosis. PubMed,
Google Scholar, Scientific Information Database (SID), and
Cochrane databases were searched without limiting the
dates of publication by two experts during 2012 and
updated in 2015. Articles in the English and Persian
languages were selected. The keywords used to identify
the reported risk factors for PITS were "tracheal
stenosis/stricture/lesion”,

“laryngotracheal  stenosis/

stricture/lesion”, “risk factors, “, “epidemiology”
“predisposing factors”, “intubation,” and “airway”. The
reference lists in the relevant articles were also used. We
did not find any validated questionnaire regarding the risk
factors of PITS in the literature. Therefore, the review
authors extracted all the related risk factors studied or
mentioned in the articles. Some of those risk factors are
shown in Table 1. Then, the main authors checked the
shortlisted risk factors and designed a preliminary
questionnaire based on their work. The questionnaire was
subsequently revised after considering the experts’
opinions.
Qualitative consultations with ICU specialists and
thoracic surgeons

Three focused groups discussions, each with a thoracic
surgeon (a professor of surgery with more than 20 years of
experience in this field), an ICU specialist (an assistant
professor of critical and intensive care, with 8 years of
experience), two physicians, and an ICU nurse (with about
8 years of experience in the research field), were
conducted. The sessions were in Persian and took about
180 minutes. In the focused groups, any item was
discussed and the ideas were shared. Then, the questions
were re-designed in four domains including patient
characteristics, intubation features, equipment-drugs, and
complications.

In order to exclude any difficulty or ambiguity,
intensivists who had been working in intensive care units
for at least three years and thoracic surgeons involved in

the management of tracheal stenosis for more than 10 years

were invited to participate in a scientific committee. All the
selected questions were expressed and discussed by the
main investigators. For the face validity, the experts re-
assessed each question to eliminate any probable obstacles
regarding the physicians’ feedback. The questionnaire
including 52 questions was developed and then confirmed
in four domains.

Questionnaire guide

A questionnaire guide was provided for better
clarification and comprehensibility of the questions as well
as for defining the variables for the respondents. It was
uploaded to the website of the research center.

Evaluation of content validity:

We chose the content validity index (CVI) to ensure
adequate ability of the items in each thematic domain to
precisely measure the PITS risk factors.

A panel of experts comprising of 10 intensivists (in 10
different ICUs) and five thoracic surgeons (in a tertiary
hospital that cares for patients with tracheal stenosis) was
approached to evaluate the content and clinical relevance
of the first version of the PITS risk factors questionnaire.
They were asked to complete a self-administered content
questionnaire, which was designed based on a Likert-type
scale, in order to prevent recording of any neutral and
unspecified answer (29, 31). The CVI of the questionnaire
was calculated by a four-point Likert-type scale (consisting
of the following options: quite relevant, relevant,
approximately relevant, and irrelevant). Moreover, Item-
CVI (I-CVI) and Scale-CVI/Average(S-CVI/Ave) were
computed (30). The I-CVI information was used to guide
us in discarding or revising the items.

In the first round, the panelists received the
questionnaire through e-mail or in person. They were
asked to return the completed questionnaires to the
Research Center within two weeks. After calculating the
CVI, some questions were revised or deleted. The
comments of the experts in the panel were also considered
to develop the new items. Then in the second round, a
panel of five experts, who were selected from the same
pool of panelists as the first round, evaluated the relevance

of the revised items and the S-CVI/ Ave was recomputed.
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Table 1. The risk factors associated with early or late complications after endotracheal intubation
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Authors Journal Year Place Method Studied or mentioned Risk factors
Fishman et al (55) The annals of thoracic surgery 1969 - - Inadequate patient care
Miller and Sethi (56) Annals of surgery 1969 Kansas Case series/9 cases Prolonged cuff intubation
Prospective : . )
Andrews and Pearson (57) Annals of surgery 1971 Canada Cohort/tracca S%osstomy/ 121 Type of cuff Slizrietl%actligfﬁ,hsytg?(t)?gss,lony duration of
Balluch (58) HNO 1983 German - the deficit of fibrin- stabilizing factor XIlI
Kastanos (59) Critical Care Medicine 1983 Spain Prospective/19 cases Severe respiratgrgfcia;itlilérﬁinf}ié}chtigﬁff pressure, and
Whited (60) Laryngoscope 1984 Cincinnati Prospective/200 cases Period of intubation
: Tube size, cuff pressure, prolonged intubation, tube
Bishop(61) Chest 1989 Seatle Commentary movement,
Grilo and Donahue (62 SeMInars n thorace and cardiovascular— 1gp USA Review Cuff, stoma
; European Archives of Oto-Rhino- . Prospective-endoscopic : . -
Vila et al. (63) Laryngology 1997 Spain study/39 cases Period of intubation
Beebe (64) Seminars’\illneﬁir::?:éhgiig,PPa?rqioperative 2001 Minnesota review Prolonged intubation/ cuff pressure/tracheal tube
Yamada et al. (65) Arch Dis Child Fetal Neonatal ED 2001 Japan Case report/2 cases Local infection
) ) Experimental study/52
Hocking et al. (66) Anaesthesia 2001 UK females Airway obstruction with cricoid pressure and lateral ilt.
Koufman et al. (67) Otolaryngologﬁrés;ad and Neck 2002 New York Review Aspirated gastric juice, reflux
Zagalo et al. (68) Surgical and radiologic anatomy : SRA 2002 Portugal Case series/20 cases Duration of intubation, age
Papla, et al. (10) Pol J Pathol 2003 Krakow Cross section/42 cases Chemical agents,local infection, hypotension
Mol et al. (8) South African Journal of Surgery 2005 Bloemfontein Questionnaire survey/112 ICU care/Cuff pressure/adequate information of ICU staff
) i APACHE 1, age, sex, ICU stay, hospital stay, duration of
Esteller-Moré et al. (23) European 'ﬁ;‘ﬁ;‘:;’ge(joogf)f)m Rhino 2005 Spain Prospective study/605 cases intubation, cause of intub.a?ont,_ poor status condition, local
infection
Atlas (43) Journal of %@;ﬁgu‘%ﬂito”ng and 2005 New Jerssy Experimental/a math model Cuff pressure & body temperature
Rangachari et al. (69) Indian J Crit Care Med 2006 India Prospective study/51 cases Emergency intubation, duration of intubation, tube size
Griesdale et al. (24) Intensive care medicine 2008 Canada Prospective study/136 cases Level of intubator, d{g&”mﬂgjsbaﬁo"’ medications,
i an ” - : Cuff pressure & positioning on bed, endotracheal tube
Sole et al. (42) American journal of critical care 2009 Florida Pilot study/10 cases suction, lack of pati ent-vent?lator coordination and cough
Young and Doyle (70) Current Respiratory Medicine Reviews 2012 UK/USA Review Preventing VentiIalttﬁer-éﬁzg?riggie;r]lguu&onia - The Role of
Herrak et al. (71) Egypt. J. Chest Dis. Tuberc 2013 France Retrospective/ /174 cases Tip of igid intubation tube, cuff pressure
Hong (72) Korean J Crit Care Med 2014 Korea Editorial Shape of cuff
Adiguzel et al. (73) Turkish Thorac. Journal 2014 Istanbul Cross sectional/2 groups length of Icu stay; twenty-four-hour intensivist
Lizy et al (41) Am J Crit Care 2014 Belgium Prospectivsetlijrétyerventional Changes in body position in critically ill patients
Memela and Gopalan (74) Southern African Journal of Critical Care 2014 South Africa PrOSpsetﬁg‘;%%ch:Srggﬁo"al Intermittent monitoring cuff pressure
Bauchmuller and Faulds . . -
(75) Surgery (Oxford) 2015 UK Review Mechanical ventilation
: Number of attempts, need for adjuncts to direct
" Secondary analysis of a .
El . (7 | 201 K : f | k-Leh
mer et al. (76) Critical care 015 u prospective registry/151 cases aryngoscopy, belsév%(l)[)Tﬁr?al : netu%r;?ograde and training
Alzahrani et al. (77) BMC anesthesiology 2015 Kingdgrr\;é)ifaSaudi Prospective cohort Cuff pressure
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26 Post-Intubation Tracheal Stenosis

For quantitative evaluation of the face validity, they
were asked to complete a self-administered content
questionnaire, which was based on a five-point Likert-type
scale (comprising of the following options: quite
important, important, moderately important, a bit
important, and unimportant). Then, the impact score of
each item was computed based on its importance. The
qualitative method was also applied for face validity. In
addition, we asked the panelists to evaluate each question
for ambiguity and difficulty.

Ethical consideration:

The ethics committee of the National Research Institute
of Tuberculosis and Lung Diseases (NRITLD) approved
the current study.

Statistical analysis:

To analyze the data collected from focused group
sessions, the six-step technique of “theme analysis” was
applied. MaxQDA software version 10 (VERBI Software,
Marburg, Germany) was used after documenting and
transcribing the sessions. In this method, after repeated
review and search for meanings and categories, the data
were coded. Then, the codes were considered for main and
sub-theme review and re-analysis. Thereafter, we defined
and named the themes and prepared a map of the themes,
followed by final analysis and report writing.

The sum of the number of experts who rated
"relevant"and "quite relevant "for each item divided by the
number of experts was indicated as I-CVIL. The desirable
values were a minimum of 0.78 for more than 6 experts
regarding Lynn’s criteria (29, 31). In the first round, the
items with an [-CVI approximately 0.78 were revised, and
those with very low values were discarded. The values of
I-CVI were compared with the standards of modified
kappa or Kappa-like index (K), which were adjusted for
chance agreement on relevance (Fair= K of 4.40-0.59;
Good=k of 0.60-0.74; and Excellent= k>0.74)(32). Whenever
the number of experts exceeded 10, it was not found

necessary to compute the Kappa like-index (29).

In the second round, the S-CVI/Ave was used for
consensus estimates of the scale. CVI higher than 0.9 was
considered satisfactory for S-CVI/Ave as the average of
I-CVIs (33).

To carry out the quantitative evaluation of face validity,
the impact score of each item was computed based on the
frequency (%) % importance. Scores higher than 1.5 were
considered appropriate (34).

Chronbach’s alpha coefficient was used for assessing
the internal consistency of each domain of the
questionnaire. An alpha value equal to or greater than 0.70

was considered acceptable (34).

RESULTS
Qualitative consultations

We developed the initial version of the questionnaire
according to the results of the focus group discussions,
although it was also evaluated and reconfirmed in the
scientific committee. The 52 items obtained from the focus
groups findings were categorized into four domains
including patients characteristics (11 questions), intubation
features (22 questions), equipment- drugs (10 questions),
and complications (9 questions). Each domain was
designed to measure one group of risk factors.

Content validity

Fifteen clinicians in the panel were thoracic surgeons
and intensivists with vast experience in the field of tracheal
stenosis. The mean age and work experience of the
panelists were 40.7 and 9.6 years, respectively. Their
academic designations were associated professor [2],
assistant professor [8], and professor [2].

During the first round, the S-CVI/Ave of the
questionnaire was 0.80 with a range of 0.33-1.00. The items
with an I-CVI<0.78 were in different domains, even though
a majority of them belonged to the intubation domain.
Table 2 illustrates the value of I-CVI for each question. The
items with an excellent K were included in the

questionnaire. Five questions received more criticism
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instead of support and were removed (I-CVI<0.55, fair K).
The ones with I-CVI > 0.60 and good K were revised,
merged, or retained. The thoracic surgeons, unlike the
intensivists, opined that the items in the intubation domain
were somehow relevant to the study objectives. The items
numbered 5, 29, 30, 32, and 52 were considered to be
candidates for deletions due to a very low agreement
among the panelists, CVI<0.55, and a fair K (the removed
marked items in the Table 2) as follow:

- In the patient domain: temperature

- In the intubation domain: cricoid pressure, ETCO;
detector, type of intubation

- In the complication domain: bedsore

In the patient domain, the items numbered 6, 7, and 8
(i.e., weight, height, and past drug history) were

transferred to the other form related to the demographic

Table 2. The values of I-CVI of each item in the questionnaire
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information of the patients. Item number 14 (type of head
injury) was merged with item number 10 (reason of
intubation). The experts decided to revise or retain the
items that obtained a CVI between 0.60 and 0.74 with a
good kappa-like index. Moreover, based on the feedback of
the panelists, the sentence structures of items 10 and 11
were also rearranged and changed to the “ICU stay” and
the “hospital stay.” After reviewing and scaling the revised
questionnaire by the panelists, S-CVI/Ave of the new 43-
item questionnaire improved to 0.91 in the second round.
Regarding the face validity, the average impact score
was 4.00 (range: 2.87-5.00). Concerning the reliability, Table
3 shows the computed internal consistency of each domain
on the questionnaire (Chronbach’s alpha). The final version

was a structured and closed-ended questionnaire .

Domains Item number I-CVI Experts’ decision  Domains Item number I-CVI Experts’ decision
1 0.8667 28 0.5333 Removed
2 0.6429 29 0.3333 Removed
3 1.0000 30 0.7333
4 0.7333 31 0.5333 Removed
5 0.6000 Removed 32 0.9333
patient 6 0.6667 Transferred 33 0.7333
7 0.6667 Transferred 34 1.0000
8 0.7333 Transferred 35 0.7333
9 0.8571 28 36 0.9333
10 0.8571 g 37 1.0000
11 0.8667 g 38 1.0000
12 0.93333 2 39 1.0000
13 0.8571 g 40 0.9333
14 0.8667 Merged w 41 0.8571
15 1.0000 42 0.7333
16 0.8000 43 0.7333
17 0.8667 44 0.8667
18 0.8667 45 0.8667
. 19 0.8667 @ 46 0.8000
Intubation 20 0.8000 ,g 47 0.9333
21 0.6667 % 48 0.8571
22 0.8000 g 49 0.9333
23 0.7143 © 50 0.9286
24 0.7857 51 0.9286
25 0.7333 52 0.4000 Removed
26 0.6667 S-CVI-first round 0.8001
27 0.7143 S-CVI -second round 0.91

Tanaffos 2017; 16(1): 22-33



28 Post-Intubation Tracheal Stenosis

Table 3. Chronbach’s alpha in 4 domains

Domain Chronbach’s alpha

Patients 0.80

Intubation 0.94

Equipment & Drugs 0.62

Complications 0.89

Total Mean 0.91
DISCUSSION

Despite several methods for computing the content
validity (35), we focused on the consensus estimates.
Therefore, the content validity index was used to provide a
high-quality measurement of the risk factors of PITS in the
patients admitted in the ICU. The CVI was selected for its
understandability and ease of calculation and
communication (29), and measured the proportion of items
that the panelists rated as relevant. To obtain the best
results, we worked hard to select and improve the items
that were representative of the underlying concept as well
as to provide clear instructions for the rating task.
Moreover, a strong panel of content experts was carefully
chosen to prohibit the bias of the experts. These experts
were familiar with the conceptual baseline of the
instrument (36). Despite review of the literature by two
experts and several focus group sessions, the value of some
items was very low, which may be due to the participation
of the experts with different specialties in the panel. Most
items with a low CVI had been categorized into the
intubation domain. There was a disagreement between the
thoracic surgeons and the intensivists about rating these
questions as “relevance.” Although the intensivists had
consensus over most intubation factors, the thoracic
surgeons believed more in prolonged intubation rather
than the other factors. In addition, our panelists might not
have paid adequate attention to the instructions for
evaluation of the relevant items. Hence, in the second
round, we chose a small group of experts from the same
pool of panelists as the first round (29). Thus, based on
their information from the former round, they could rate
the relevance better. In the second set, the computed S-

CVI/Ave was higher than 09. According to the

recommendations of Waltz et al. (37), the computed S-
CVI/Ave showed a high degree of congruency between
the raters on the scale. It meant that the instrument could
appropriately measure what it was intended to. In this
session, we did not use S-CVI/Universe because the
number of experts in the panel was large, which could
have led to unacceptable results. On the other hand, a
chance agreement was not considered in this method (30).

As we conducted a national study aimed at assessing
the risk factors of PITS, our experts decided to use the
revised questionnaire without deleting the questions with
an S-CVI/Ave of 0.80. The findings of our national study
will judge the different opinions of our panelists, regarding
the items with very low content validity. The CVI could
yield item-level information that provided the extent to
which there was an inter-examiner agreement about the
relevance of each item to the aim of the questionnaire. This
information enabled the researchers to revise or delete the
items. However, this method did not involve adjustment
for chance agreement on relevance. This limitation was
improved by the large number of the experts in the panel
(more than 10), which resulted in reduction of the
probability of chance agreement (29). Besides, in order to
adjust the chance agreement for I-CVIs, a new Kappa-like
index was used regarding Fleiss and Cicchetti standards
(32,38). More than 10 experts in the panel allowed us to
compare the values of I-CVI with the standards of Kappa-
like index for modifying the chance agreement that the I-
CVI for most of the items was in the excellent range (more
than 0.74) (29).

The items that should be removed in order to obtain a
valid questionnaire but were kept by our experts for the
national study are discussed below.

Temperature

Factors like head and body movements, duration of
intubation, suction, cough, and temperature could change
the pressure of the endotracheal tubes (39-42). Some
studies have shown the positive relationship between the

level of core body temperature and changes in tube cuff

Tanaffos 2017; 16(1): 22-33



pressure (43-44). Therefore, body temperature could be
considered as a risk factor for PITS.
Type of intubation

Endotracheal intubation can be performed through the
oral or nasal path. Orotracheal intubation is easier, faster,
and less painful than nasotracheal intubation (45).
Moreover, in a patient, one larger size tube is used in oral
intubation when compared to nasal intubation. In this
method of airway management, endotracheal tube is also
kinked less than the nasal tube. These two benefits of the
orotracheal tube can lead to less airflow resistance.
Consequently, the weaning period might be reduced (45).
As laryngeal complications are seen more with orotracheal
intubation, nasal intubation is preferred for prolonged
intubation despite some limitations such as sinusitis and
local abscesses (46).
Bedsore

Bedsores can develop in patients under critical care due
to the use of devices, vasoactive medications, and
hemodynamic instability (47). The incidence of these sores
ranges from 10% to 41% (48-49). The pressure sores might
result in serious infection that could increase the ICU stay
and prolonged intubation. Therefore, it might indirectly be
a risk factor for PITS. In addition, the treatment includes
cleaning and dressing the sores as well as changing the
patients’ position. During the care of the sores, movement
of the patient’s head and body might increase the cuff
pressure of the endotracheal tube as well as the pressure
on the tip of the tube, which can result in ischemia,
inflammation, necrosis, and consequently tracheal stenosis
(50).
ETCO; detector

Malpositioning of the endotracheal tube is a major
complication of endotracheal intubation. Timely detection
of malposition endotracheal tube plays a vital role in
emergent and elective intubation. It could result in
increasing the number of intubation attempts, besides
hypoxia in the tissues, which may consequently traumatize

the trachea.
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There are several ways to evaluate the location of the
endotracheal tube, like physical examination methods and
some techniques such as pulse oximetry and chest
radiography, none of which are reliable for confirming
tube position if used alone. The detection of carbon dioxide
by an end-tidal carbon dioxide detector (ETCO> detector) is
a reliable approach to confirm the endotracheal tube
placement in the operating room, emergency department,
and pre-hospital setting, although it has some limitations
(51,52).

Procedures, transportation, and other movements in
the emergency departments and ICUs might dislocate the
endotracheal tube. Therefore, continuous monitoring of the
endotracheal tube with capnography, particularly in the
patients with adequately perfusion, can prohibit
subsequent complications such as poor ventilation and
oxygenation, which ultimately result in tracheal ischemia.
Cricoid pressure

Cricoid pressure is used to prevent the regurgitation of
gastric contents during anesthesia and facilitate the
tracheal intubation with rapid sequence induction (53).
When this technique is properly applied (with adequate
training and experience), it is safe and effective. In the
patients with a history of difficult intubation, it is more
difficult to perform. The appropriate amount of pressure in
this maneuver is between 30 and 40 mmHg. Under- or
overestimation of the pressure would result in reflux and
airway obstruction, respectively (54). Consequently,
aspiration pneumonia and failed intubation may result and
affect the patient’s condition by prolonging ICU stay,
arterial hemodynamic, as well as airway injuries.

The results revealed that the designed and developed
instrument acquired acceptable validity values. In
addition, Chronbach’s alpha coefficient also showed an

appropriate internal consistency in the domains.

CONCLUSION
The developed questionnaire is a reliable and valid

instrument for precisely determining the risk factors of
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30 Post-Intubation Tracheal Stenosis

PITS. This questionnaire can be used in epidemiologic

studies in this field in the different countries.
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